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3
3.1  3.1  3.1  3.1  3.1  |ü]#·j·T+

øÏ+~ dü+<äsê“¤\qT |ü]o*<ë›eTT.

1. ˇø£ |üP\ ‘√≥ Á‹uÛÑTC≤ø±s¡+˝À e⁄+~.  n‹ ô|<ä›uÛÑT»eTT, eT<Ûä́ uÛÑT»+ ø£+fÒ 3 ¬s≥T¢ ô|<ä›~>±q÷,

n‹∫qï uÛÑT»+, eT<Ûä́ uÛÑT»+ ø£Hêï 2 j·T÷ì≥T¢ ∫qï~>±q÷ e⁄+~.  eT<Ûä́ uÛÑT»+ bı&Ée⁄ P  j·T÷ì≥T¢.

nsTT‘˚ á Á‹uÛÑT» #·T≥Tºø=\‘·  P Á|üe÷D≤\˝À m+‘· e⁄+≥T+~ ?

2. ˇø£ uÛÀ»qXÊ\ bı&Ée⁄ yÓ&É\TŒ ø£Hêï ¬s+&ÉT ¬s≥T¢ ô|<ä›~.  Ä >∑~ yÓ&É\TŒ ªxμ j·T÷ì≥T¢ nsTT‘˚,

<ëì H˚\ yÓ’XÊ\´+  x Á|üe÷D≤\˝À m+‘· e⁄+≥T+~?

ô|’ ¬s+&ÉT dü+<äsê“¤\T |ü]o*ùdÔ, Á|ü‹ <ëì˝À ̌ ø£ ne´ø£Ôsê• e⁄+~.  yÓTT<ä{Ï dü+<äs¡“¤+˝À, eT<Ûä́ uÛÑT»+

‘P’  j·T÷ì≥T¢ nì Çe«ã&ç+~.

ø±e⁄q, Á‹uÛÑT»#·T≥Tºø=\‘· =  uÛÑTC≤\ bı&Ée⁄\ yÓTT‘·ÔeTT

=  P + 3P + P – 2
= 5P – 2

Ç<˚ $<Ûä+>± ¬s+&Ée dü+<äs¡“¤+˝À bı&Ée⁄, yÓ&É\TŒ≈£î ¬s{Ïº+|ü⁄

ø±e⁄q,  yÓ&É\TŒ = x,  nsTT‘˚ bı&Ée⁄ = 2x ne⁄‘·T+~.

Bs¡È#·‘·Ts¡Ádü yÓ’XÊ\´eTT = lb

         = (2x) (x)
         =  2 x2

Bì qT+&ç Á‹uÛÑT» #·T≥Tºø=\‘· 5P – 2 eT]j·TT Bs¡È#·‘·Ts¡Ádü yÓ’XÊ\´eTT 2x2 nH˚$ $_Ûqï |ü]e÷D≤\T >∑\

ãVüQ|ü<äT\T nì #Ó|üŒe#·TÃ.
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2x

2 x2 x

n<Ûë´j·TeTT

ãVüQ|ü<äT\T
 (Polynomials)
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3.2  3.2  3.2  3.2  3.2  ãVüQ|ü<äT\T n+fÒ @$T{Ï?????

#·s¡, dæús¡sêX¯ó\‘√ ì]à‘·yÓTÆq ;Jj·T düe÷kÕ Ò̋ ãVüQ|ü<äT\T.  #·s¡sêX¯ó\qT ø=ìï dæús¡sêX¯ó\‘√

>∑TDÏ+#·>± e#·TÃ >∑TDø±\T eT]j·TT M{Ïì s¡TDÒ‘·s¡ <Ûäq|üPs¡ídü+K´\ |òü÷‘ê\≈£î ôV≤∫Ã+∫ $$<Ûä |ü]e÷D≤\≈£î

sêj·Tã&É‘êsTT. ñ<ëVü≤s¡D≈£î,  2x + 5, 3x2  + 5x + 6, - 5y, x3 yÓTTˆˆq$ ãVüQ|ü<äT\T.

 3
2

1 1 1, , , 3
12

x
x yx −

 yÓTTˆˆq$ ãVüQ|ü<äT\T ø±e⁄.

1
1−y

 m+<äT≈£î ãVüQ|ü~ ø±<√, MT ùdïVæ≤‘·T\‘√q÷, ñbÕ<Ûë´j·TTì‘√ #·]Ã+#·+&ç.

 Ç$ #˚j·T+&ç

øÏ+~ düe÷kÕ\˝À @$ ãVüQ|ü<äT\T? @$ø±e⁄? ø±s¡D≤\T ‘Ó\Œ+&ç.

(i)  2x3 (ii) 
1

1x− (iii)  2 14
7

z +  (iv) 2 2 2m m− + (v)  2 1P− +

3.2.13.2.13.2.13.2.13.2.1  ãVüQ|ü~ |ü]e÷DeTT

x #·s¡sê•˝À>∑\ ãVüQ|ü~ p(x)˝À  x  jÓTTø£ÿ >∑]wü̃ |òü÷‘ê+ø£eTT  p(x) ãVüQ|ü~ jÓTTø£ÿ |ü]e÷DeTT

n>∑Tqì >∑Ts¡TÔ≈£î ‘Ó#·TÃø√+&ç.  ñ<ëVü≤s¡D≈£î  x #·s¡sê•˝À >∑\ ˇø£ ãVüQ|ü~  3x + 5.  Bì |ü]e÷DeTT

1, ø±e⁄q Ç~ ˇø£ πsFj·T ãVüQ|ü~.  Ç<˚$<Ûä+>±  5x, 2 5y+  , 
1
3 P, m + 1 yÓTTˆˆq$ eT]ø=ìï πsFj·T

ãVüQ|ü<äT\T.  ¬s+&Ée |ü]e÷DeTT >∑\ ãVüQ|ü~ì es¡ZãVüQ|ü~ n+{≤s¡T.

ñ<ëVü≤s¡D≈£î x2 + 5x + 4 nH˚~ x  #·s¡sê• >± >∑\ ˇø£ es¡Z ãVüQ|ü~.  Ç<˚$<Ûä+>±

2x2 + 3x - 
1
2 , p2 -1, 3 – z – z2, y2 - 3

y
 + 2  nH˚$ eT]ø=ìï es¡Z ãVüQ|ü<äT\T.

5x3–4x2+x–1  nH˚ düe÷düeTT x #·s¡sê•>± >∑\ eT÷&Ée |ü]e÷D ãVüQ|ü~.  Bìì eTq+

Á‹|ü]e÷D ãVüQ|ü~ n+{≤eTT.  Ç<˚$<Ûä+>±  2 – x3, p3, 3 – 2 –  + 5 nH˚$ eT]ø=ìï Á‹|ü]e÷D

ãVüQ|ü<äT\T.

Á|üj·T‹ï+#·+&ç

    @yÓ’Hê eT÷&ÉT Á‹|ü]e÷D, es¡Z ãVüQ|ü<äT\qT, ¬s+&ÉT πsFj·T ãVüQ|ü<äT\qT $_Ûqï |ü<ë\‘√ sêj·T+&ç.

eTq+ ãVüQ|ü<äT\qT @ |ü]e÷D≤ì¬ø’Hê sêj·Te#·TÃ.  7 u 6–
3
2 u 4 + 4 u 2 – 8   nH̊~ 6 e |ü]e÷D

ãVüQ|ü~.  x10 – 3x8 + 4x5 + 2x2 -1 nH̊~ 10 |ü]e÷D ãVüQ|ü~.

n ˇø£ düVü≤»dü+K´>± e⁄+&ç x #·s¡sê•‘√ ≈£L&ç n e |ü]e÷D ãVüQ|ü~ì eTq+ sêj·Te#·TÃ.
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kÕ<Ûës¡D+>±, eTqeTT

p(x) = a0 xn + a1 xn-1 + a2 xn-2 + …….. + an-1 x +an nH˚~ n e |ü]e÷D ãVüQ|ü~

n+{≤eTT.  Ç+<äT˝À a0, a1, a2….. an-1, an  nH˚$ #·s¡sê• yêdüÔe >∑TDø±\T eT]j·TT a0 ≠  0

ñ<ëVü≤s¡D≈£î ˇø£ #·s¡sê•˝À >∑\ Á|ü<∏äeT |ü]e÷D ãVüQ|ü~ ax+b ne⁄‘·T+~.  Ç+<äT˝À a, b \T

yêdüÔe dü+K´\T eT]j·TT a  ≠ 0.

          Á|üj·T‹ï+#·+&ç

  1. x #·s¡sê•˝À >∑\ es¡Z ãVüQ|ü~, Á‹|ü]e÷D ãVüQ|ü<äT\ kÕ<Ûës¡D s¡÷bÕ\qT sêj·T+&ç.

  2. n |ü]e÷D+ ø£*–q ˇø£ ãVüQ|ü~ q(z) qT sêj·T+&ç. Ç+<äT˝À #·s¡sê• >∑TDø±\T>± b0...bn
rdüT≈£î+fÒ, yê{ÏøÏ @ ìã+<Ûäq\T e]ÔkÕÔjÓ÷ ‘Ó\Œ+&ç.

3.2.2 3.2.2 3.2.2 3.2.2 3.2.2 ãVüQ|ü~ jÓTTø£ÿ $\Te

p(x) = x2 – 2x – 3 nH˚ ãVüQ|ü~ì |ü]o*+#·+&ç.  ˇø£ #·s¡sê• $\Te≈£î á ãVüQ|ü~ jÓTTø£ÿ

$\Te @eTÚ‘·T+~?  ñ<ëVü≤s¡D≈£î  x = 1 nsTTq|ü&ÉT Bì $\Te m+‘·?  á ãVüQ|ü~˝À  x = 1
Á|ü‹πøå|æ+∫q   p(1) = (1)2 – 2(1) – 3 = –4 .  Ç~  p(x)˝À >∑\ Á|ü‹|ü<ä+˝À #·s¡sê• x ≈£î ã<äT\T>±

1 Á|ü‹πøå|æ+#·>± e∫Ãq~ n+fÒ x = 1 nsTTq|ü⁄&ÉT x2 – 2x – 3 $\Te – 4 nsTT+~.

Ç<˚$<Ûä+>±,  x R 0 $\Te e<ä›  p(x) $\Te p(0) = –3   ne⁄‘·T+~.
yêdüÔe dü+K´ nsTTq|ü⁄&ÉT #·s¡sê• ªxμ ≈£î ã<äT\T>±  k qT Á|ü‹πøå|æùdÔ e#˚Ã $\Te p(k) ne⁄‘·T+~.

Bìì p(x) nH˚ ãVüQ|ü~øÏ k e<ä› e#·TÃ $\Te n+{≤eTT.

  Ç$ #˚j·T+&ç.

(i) p(x) = x2 – 5x – 6 nsTTq  p(1), p(2), p(3), p(0), p(–1), p(–2), p(–3) $\Te\T

ø£qT>=q+&ç.

(ii) p(m) = m2 – 3m + 1 nsTTq p(1) eT]j·TT  p(–1) $\Te\T ø£qT>=q+&ç.

3.2.33.2.33.2.33.2.33.2.3      ãVüQ|ü~ X̄SHê´\T

x =3 ,– 1 eT]j·TT 2\T e<ä› p(x) = x2 – 2x -3 $\Te\T @$T{Ï?

p(3)  =  (3)2 – 2(3) – 3 = 9 – 6- 3 = 0

Ç<˚$<Ûä+>± eTq≈£î p(-1) =  (-1)2 – 2(-1) - 3 = 1 + 2 – 3 = 0

eT]j·TT p(2)  =  (2)2 – 2(2) – 3 = 4 – 4 – 3 = -3
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eTq≈£î p(3) = 0 eT]j·TT p(-1) = 0 nsTTq$.  n+fÒ  x = 3 eT]j·TT x = –1 nH˚$

p(x) = x2 – 2x -3 nH˚ ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T nsTTq$.

p(2) ≠  0 ø±e⁄q  2  nH˚~  p(x) jÓTTø£ÿ ªX¯Sq´+μ ø± Ò̋<äT.

n+<äT#˚, kÕ<Ûës¡D+>± ˇø£ yêdüÔedü+K´ k  nH˚~ ãVüQ|ü~  p(x) ≈£î X¯Sq´+ ø±yê\+fÒ

p(k) = 0 ø±yê*.

          Ç$ #˚j·T+&ç

(i) p(x) = x2 – 4x + 3 nsTTq  p(0),  p(1), p(2), p(3) $\Te\T ø£qT>=ì p(x) jÓTTø£ÿ X̄SHê´\T

@y√ ‘Ó\Œ+&ç.

(ii) x2 – 9 nH̊ ãVüQ|ü~øÏ -3 eT]j·TT 3 X̄SHê´\T ne⁄‘êjÓ÷ ø±<√ dü]#·÷&É+&ç.

                    nuÛ≤´dü+ - 3.1 - 3.1 - 3.1 - 3.1 - 3.1

1. (a) p(x) = 5x7 – 6x5 + 7x - 6 nsTTq øÏ+~ yêìì ø£qT>=q+&ç.

(i) x5 jÓTTø£ÿ >∑TDø£+ (ii) p(x) jÓTTø£ÿ |ü]e÷D+ (iii) dæús¡|ü<äeTT

(b)  eT÷&ÉT ẙπs«s¡T ãVüQ|ü<äT\qT Áyêdæ, Á|ü‹ <ëìøÏ eT÷&ÉT Á|üX̄ï\ #=|üq s¡÷bı+~+#·+&ç.

2. øÏ+~ Á|üe#·Hê\˝À @$ dü‘·́ + ? @$ ndü‘·́ + ? ø±s¡D≤\qT ‘Ó\Œ+&ç.

(i) 2 x2– 3x + 1  nH˚ ãVüQ|ü~ |ü]e÷D+ 2 .

(ii) p(x) = 3x3 – 4x2 + 5x + 7 nH˚ ãVüQ|ü~˝À x2 jÓTTø£ÿ >∑TDø£+ 2.

(iii) dæús¡ |ü<ä+ jÓTTø£ÿ |ü]e÷D+ düTqï.

(iv)  2

1
5 6x x− +   nH˚~ ˇø£ es¡Z ãVüQ|ü~.

(v) ˇø£ ãVüQ|ü~ |ü]e÷DeTT <ëì˝À |ü<ë\ dü+K´ ø£Hêï ˇø£{Ï m≈£îÿe.

3. p(t) = t3 – 1  nsTTq  p(1), p(–1), p(0), p(2) eT]j·TT p(–2) $\Te\T ø£qT>=q+&ç.

4. –2 eT]j·TT 2 nH˚$ x4 – 16 nH˚ ãVüQ|ü~øÏ X¯SHê´\T n>∑TH√, ø±<√ dü] #·÷&É+&ç.

5. p(x) =  x2 – x – 6 nH˚ ãVüQ|ü~øÏ 3 eT]j·TT  –2  nH˚$ X¯SHê´\T n>∑TH√, ø±<√ dü]#·÷&É+&ç.
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3.3  3.3  3.3  3.3  3.3  ãVüQ|ü<äT\‘√ Á|üÁøÏj·T\T

ˇø£ πsFj·T ãVüQ|ü~øÏ ªX¯Sq´eTT\Tμ @$<Ûä+>± ø£qT>=qe …̋H√ Ç~es¡πø H˚s¡TÃ≈£îHêïeTT.

ñ<ëVü≤s¡D≈£î ̌ ø£ ãVüQ|ü~ p(x) = 2x + 5 q≈£î  ªkμ nH̊~ ̌ ø£ X̄Sq´eTT.  nq>± p(k) =0  n|ü&ÉT

2k +5 = 0 i.e., k = 
5

2
−

 n>∑TqT.

n+<äT#˚ kÕ<Ûës¡DeTT>± p(x) = ax+b nH˚ ãVüQ|ü~øÏ ªkμ ˇø£ X¯Sq´+ nsTT‘˚

p(k) = ak + b = 0,  i.e., k = 
b

a
−

 n>∑TqT.  ̋ Ò<ë ax + b nH˚ πsFj·T ãVüQ|ü~ X¯Sq´ $\Te 
b

a
−

n>∑TqT.

Bì qT+&ç eTq≈£î πsFj·T ãVüQ|ü~ X¯Sq´$\Te nH˚~ <ëì #·s¡sê• >∑TDø±\≈£î, dæús¡|ü<ëìøÏ

dü+ã+<Ûä+ ø£*Z e⁄qï<äì ‘Ó\TdüTÔqï~.

Ç<˚ $<ÛäeTT>± m≈£îÿe |ü]e÷DeTT ø£*–q ãVüQ|ü<äT\ X¯Sq´$\Te\≈£î yê{Ï #·s¡sê• >∑TDø±\‘√

@yÓTÆHê dü+ã+<Ûä+ ø£*– e⁄+&ÉTHê?  Bì >∑÷]Ã MT ùdïVæ≤‘·T\˝À #·]Ã+#·+&ç.  eTq+ Bì >∑T]+∫ eTs¡̋ ≤

#·]Ã<ë›eTT.

3.4 3.4 3.4 3.4 3.4 ãVüQ|ü~ X¯SHê´\≈£î C≤´$Trj·T nsêú\T

p(x) ãVüQ|ü~,   k ˇø£ yêdüÔe dü+K´ nsTTq  p(k) = 0 nsTT‘˚ ªkμ qT ãVüQ|ü~ X¯Sq´+ n+{≤s¡ì MTs¡T

‘Ó\TdüT≈£îHêïs¡T.  Ç|ü&ÉT πsFj·T eT]j·TT es¡ZãVüQ|ü<äT\qT πsU≤ ∫Á‘ê\˝À ÁbÕ‹ì<Ûä́  |üs¡T#·T≥ <ë«sê,

Äj·÷ ãVüQ|ü<äT\ X¯SHê´\≈£î C≤´$Trj·T nsêú\qT ‘Ó\TdüT≈£î+<ëeTT.

3.4.1. 3.4.1. 3.4.1. 3.4.1. 3.4.1. πsFj·T ãVüQ|ü~ jÓTTø£ÿ πsU≤ ∫Á‘·eTT

ax + b, a ≠ 0 nH˚ πsFj·T ãVüQ|ü~ì |ü]o*+#·+&ç.  y = ax + b  nH˚ ãVüQ|ü~ πsU≤ ∫Á‘·eTT ˇø£

düs¡fiπ̄sK nì MTs¡T 9 e ‘·s¡>∑‹˝À ‘Ó\TdüT≈£îHêïs¡T.  ñ<ëVü≤s¡D≈£î  y = 2x + 3 nH˚ ãVüQ|ü~ πsU≤∫Á‘·+

ˇø£ düs¡fiπ̄sK eT]j·TT Ç~ y-nø£å+qT (0, 3) e<ä› K+&çdü÷Ô (–2, –1) eT]j·TT (2, 7) _+<äTe⁄\>∑T+&Ü

b˛‘·Tqï~.

|ü{Ïºø£ 3.1

x –2 0 2

y = 2x + 3 –1 3 7

(x, y) (–2, –1) (0, 3) (2, 7)
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πsU≤∫Á‘êìï eTq+ |ü]o*ùdÔ

y = 2x + 3 nH˚ ãVüQ|ü~ jÓTTø£ÿ

πsU≤ x-nøå±ìï             x = –1
eT]j·TT x = –2 \ eT<Ûä́  qT+&ç

K+&çd ü÷ Ô (
3

2
−

, 0) > ∑ T+&Ü

b˛‘·Tqï~.  nsTT‘̊  x = 
3

2
−

 nH̊~

2x + 3 nH̊ ãVüQ|ü~ jÓTTø£ÿ X̄Sq´

$\Te nì MTs¡T Á>∑Væ≤+#·e#·TÃ.

n+fÒ ãVüQ|ü~ 2x + 3  jÓTTø£ÿ

X¯Sq´$\Te Bì πsU≤∫Á‘·eTT x-
nøå±ìï K+&ç+#˚ _+<äTe⁄˝À x-
ìs¡÷|üø£eTT nsTT q~.

      Ç$ #˚j·T+&ç

(i) y = 2x + 5, (ii) y = 2x – 5, (iii) y = 2x  nqT ãVüQ|ü<äT\≈£î πsU≤∫Á‘ê\T ^j·T+&ç.  á

πsK\T  x-nøå±ìï K+&ç+#˚ _+<äTe⁄\T ø£qT>=q+&ç.  M{Ï x- ìs¡÷|üø±\T ãVüQ|ü<äT\ X¯Sq´$\Te Ò̋Hê?

eTqeTT ax + b, a ≠  0 nH˚ πsFj·T ãVüQ|ü~ì rdüT≈£î+fÒ  y = ax + b  nH˚ πsU≤∫Á‘·eTT

x-nø£å+qT K∫Ã‘·+>± π̌ø _+<äTe⁄ ,0b
a

⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠  e<ä› K+&çdüTÔ+<äì kÕ<Ûës¡D+>± #ÓãT‘êeTT.

ø±e⁄q  ax + b, a ≠ 0  nH˚ πsFj·T ãVüQ|ü~øÏ π̌ø ˇø£ X¯Sq´$\Te n+fÒ <ëì πsU≤∫Á‘·eTT

y = ax + b,  x - nø£å+qT K+&ç+#˚ _+<äTe⁄ jÓTTø£ÿ x - ìs¡÷|üø£eTT nì #Ó|üŒe#·TÃqT.

3.4.2. 3.4.2. 3.4.2. 3.4.2. 3.4.2. es¡ZãVüQ|ü~ jÓTTø£ÿ πsU≤∫Á‘·eTT

es¡ZãVüQ|ü~ jÓTTø£ÿ X¯SHê´\≈£î ‘·–q C≤´$Trj·T nsêúìï eTq+ Ç|ü&ÉT ‘Ó\TdüT≈£î+<ë+.  x2 – 3x – 4 nH˚

es¡ZãVüQ|ü~ì |ü]o<ë›eTT.  Bì jÓTTø£ÿ πsU≤∫Á‘·+ @ $<Ûä+>± ñ+≥T+<√ #·÷<ë›eTT. Bìø=s¡≈£î

y = x2 – 3x – 4 nH˚ ãVüQ|ü~˝À x  jÓTTø£ÿ $\Te\≈£î ‘·–q y $\Te\T ø£qT>=+<ëeTT.  |ü{Ïºø£ 3.2 qT

|ü]o*+#·+&ç.

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4 5 6 7-2-3-4-5-6

X' X
-7

Y

Y'

(-2, -1)

3 ,0
2

−⎛ ⎞
⎜ ⎟⎝ ⎠

(0, 3)

(2, 7)
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|ü{Ïºø£ 3.2

x – 2 – 1 0 1 2 3   4 5

y = x2 – 3x – 4 6 0 – 4 – 6 – 6 – 4   0 6

(x, y) (– 2, 6) (– 1, 0) (0, 4) (1, – 6) (2, – 6) (3, – 4) (4, 0) (5, 6)

Á>±|ò t ø±–‘·+ô|’ |ü{Ï ºø£˝À >∑\

_+<äTe⁄\qT Á|ü‹πøå|æ+∫, Áø£eT+˝À

ø£*|æ #·÷<ë›eTT. áes¡Z ãVüQ|ü~

jÓTTø £ ÿ πsU≤∫Á‘ ·+ d üs ¡fi ¯ πsK

nsTTq<ë?  Ç~  ˇø£  
Äø±s¡+˝À >∑\ eÁø£eTT>± e∫Ã+~.

Ç~ x-nø£å+qT ¬s+&ÉT _+<äTe⁄\

e<ä› K+&ç+∫+~.

nsTT‘ ˚  ax2 + bx + c,
a ≠ 0 s ¡÷| ü+˝À > ∑\ @es ¡ Z

ãVüQ|ü~ jÓTTø£ÿ düMTø£s¡D s¡÷|ü+

y = ax2 + bx + c  jÓTTø £ ÿ

πsU≤∫Á‘ ·eTT nsTTHê  ª μ

Äø±s¡+˝À ô|’yÓ’|ü⁄q≈£î >±ì, ª μ

Äø±s¡+˝À ÁøÏ+~ yÓ’|ü⁄q≈£î >±ì

e#·TÃ eÁø£eTT>± e⁄+≥T+~.  á

Äø±s¡+ a > 0 ˝Ò<ë a < 0 $\Te\ô|’ Ä<Ûës¡|ü&ç e⁄+≥T+~.  (á eÁø±\qT eTq+ |üsêe\j·÷\T

n+{≤eTT)

á ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T  -1 eT]j·TT `4 nì eTq+ >∑eTìkÕÔ+.  n<˚$<Ûä+>± eÁø£eTT

x-nøå±ìï K+&ç+∫q _+<äTe⁄\  x- ìs¡÷|üø±\T `1 eT]j·TT 4 >± eTq+ >∑eTì+#·e#·TÃqT.  n+fÒ

x2 – 3x – 4  es¡ZãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T, á es¡Z ãVüQ|ü~ jÓTTø£ÿ πsU≤∫Á‘·eTT x-nøå±ìï K+&ç+∫q

_+<äTe⁄\T x-ìs¡÷|üø±\T nsTTq$.

n+<äT#˚, eTqeTT kÕ<Ûës¡D+>±  ax2 + bx + c,  a ≠ 0 nH˚ es¡Z ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T,á

es¡Z ãVüQ|ü~ düMTø£s¡D+ y = ax2 + bx + c jÓTTø£ÿ πsU≤∫Á‘·eTT x-nøå±ìï K+&ç+#·Tq|ü&ÉT @s¡Œ&ÉT

_+<äTe⁄\ x-ìs¡÷|üø±\T ne⁄‘êj·Tì #Ó|üŒe#·TÃqT.

          Á|üj·T‹ï+#·+&ç.

(i) y = x2 – x – 6  (ii) y = 6 – x – x2  \≈£î πsU≤∫Á‘ê\T ^j·T+&ç.  Á|ü‹ dü+<äs¡“¤+˝Àq÷

ãVüQ|ü~ X¯SHê´\qT ø£qT>=q+&ç.  MTs¡T @$T >∑eTì+#ês¡T?
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(1, -6)
(2, -6)
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eTq+ eTT+<äT>± |ü]o*+∫q <ëìì ã{Ïº   y = ax2 + bx + c jÓTTø£ÿ πsU≤∫Á‘· dæú‹ ‘Ó*ù| eT÷&ÉT
dü+<äsê“¤\T>±  eØZø£]+#·e#·TÃqT.

dü+<äs¡“¤+ (i) : á dü+<äs¡“¤+˝À πsU≤∫Á‘·eTT  x-nø£å+qT  A eT]j·TT A′  nqT ¬s+&ÉT yπ̊s«s¡T _+<äTe⁄\ e<ä›
K+&ç+∫+~.  n+<äT#˚ á dü+<äs¡“¤+˝À  A eT]j·TT A′  _+<äTe⁄\ x  ìs¡÷|üø±\qT es¡ZãVüQ|ü~
ax2+bx +c q≈£î ¬s+&ÉT X¯SHê´\T n>∑TqT.  á |üsêe\j·TeTT ô|’yÓ’|ü⁄q≈£î >±ì, ÁøÏ+~ yÓ’|ü⁄q≈£î >±ì

$düÔ]+#·ã&ç e⁄+&Ée#·TÃqT.

       (i)            (ii)
dü+<äs¡“¤+ (ii) : á dü+<äs¡“¤eTT˝À πsU≤∫Á‘·eTT x-nø£å+qT π̌ø ˇø£ _+<äTe⁄ e<ä› ‘ê≈£î‘·T+~.  nq>± ¬s+&ÉT

_+<äTe⁄\T @ø°uÛÑ$kÕÔsTT.  n+<äT#˚ dü+<äs¡“¤+ (i)˝À #·÷|æqq≥T¢  A  eT]j·TT A′  _+<äTe⁄\T ¬s+&ÉTq÷

@ø°uÛÑ$+∫ π̌ø _+<äTe⁄ ªAμ>± e÷s¡‘êsTT.

      (i)            (ii)
n+<äT#˚ á dü+<äs¡“¤+˝À _+<äTe⁄ ªAμ jÓTTø£ÿ x-ìs¡÷|üø£eTT es¡ZãVüQ|ü~ ax2 + bx + c jÓTTø£ÿ π̌øˇø£

X¯Sq´eTT n>∑TqT.

X' X

Y

Y'

X' X

Y

Y'

A
A'O A' AO

X' X

Y

Y'

X' X

Y

Y'

A
O AO
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dü+<äs¡“¤eTT (iii) : Ç#·Ã≥, πsU≤∫Á‘·eTT |üP]Ô>± x-nø£å+q≈£î |üP]Ô>± ô|’q >±ì Ò̋<ë ÁøÏ+<ä≈£î >±ì e⁄+&ç

x-nø£å+qT @ _+<äTe⁄ e<ä›q÷ K+&ç+#·̋ Ò<äT.

       (i)            (ii)

n+<äT#˚ es¡ZãVüQ|ü~ ax2 + bx + c  q≈£î á dü+<äs¡“¤eTT˝À ªX¯Sq´eTTμ ìs¡«∫+|üã&É<äT.

ô|’q ‘Ó*Œq eT÷&ÉT dü+<äs¡“¤eTT\qT ã{Ïº es¡ZãVüQ|ü~ì eTq+ C≤´$Trj·T+>± |ü]o*+∫q BìøÏ ¬s+&ÉT
X¯SHê´\T >±ì, (n+fÒ π̌ø ˇø£X¯Sq´+) Ò̋<ë X¯SHê´\T Ò̋ø£b˛e#·TÃqì ‘Ó\TdüTÔ+~.  n+<äT#˚ ¬s+&Ée

|ü]e÷D ãVüQ|ü~øÏ n‘·́ ~Ûø£+>± ¬s+&ÉT X¯SHê´\T e÷Á‘·y˚T e⁄+{≤j·Tì #Ó|üŒe#·TÃqT.

      Á|üj·T‹ï+#·+&ç

1. ¬s+&ÉT X̄SHê´\T ø£*–q @ẙì eT÷&ÉT ãVüQ|ü<äT\qT Áyêj·T+&ç.

2. π̌ø ˇø£ X̄Sq´+ ø£*–q ˇø£ ãVüQ|ü~ì Áyêj·T+&ç.

3. ˇø£ ãVüQ|ü~øÏ π̌ø ˇø£ X̄Sq´eTT e⁄+fÒ <ëìì @$<Ûä+>± ìs¡÷|ækÕÔe⁄?

4. yêdüÔedü+K´ ªxμ ø£*– e⁄+&ç X̄Sq´+ Ò̋ì ãVüQ|ü<äT\qT @yÓ’Hê eT÷&ç+{Ïì sêj·T+&ç.

3.4.33.4.33.4.33.4.33.4.3       |òüTqãVüQ|ü<äT\ X̄SHê´\≈£î C≤´$Trj·T uÛ≤eeTT

|òüTqãVüQ|ü<äT\ X¯SHê´\qT C≤´$Trj·T+>± ns¡ú+ #˚düTø=qT≥˝À ˙e⁄ @$T Ä•kÕÔe⁄?  Ç~

@$<Ûä+>± kÕ<Ûä́ yÓ÷ |ü]o*<ë›eTT.  ˇø£ |òüTqãVüQ|ü~ x3 – 4x qT rdüT≈£î+<ëeTT.  y = x3 – 4x  jÓTTø£ÿ

πsU≤∫Á‘·eTT |ü]o*ùdÔ Bì nsêúìï >∑eTì+#·e#·TÃ.  |ü{Ïºø£ 3.3 ˝À Ç∫Ãq $<Ûä+>± #·s¡sê• ªxμ ≈£î ø=ìï

$\Te\qT Ç∫Ã<ëìøÏ ‘·–q ªyμ $\Te\T ø£qT>=+<ëeTT.

X' X

Y

Y'

O X' X

Y

Y'

O
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|ü{Ïºø£ 3.3

x   –2   –1    0    1 2

y = x3 – 4x     0    3    0   –3   0

(x, y) (–2, 0) (–1, 3) (0, 0) (1, –3) (2, 0)

eTq+ |ü{Ïºø£qT |ü]o*ùdÔ |òüTq

ãVüQ|ü~        x3 – 4x jÓTTø£ÿ

X¯SHê´\T –2, 0  eT]j·TT 2 nì

‘Ó\TdüT Ôqï~.  Bì πsU≤∫Á‘·+

y = x3 – 4x qT ̂ ùdÔ, πsU≤∫Á‘·+˝À

^j·Tã&çq eÁø£eTT  x`nø£å+qT

K+&ç+#˚ _+<äTe⁄\ x-ìs¡÷|üø±\T

`2, 0 eT]j·TT 2 >± ø£\e⁄.

n+<äT#˚ á ãVüQ|ü~øÏ eT÷&ÉT

X¯SHê´\ì #Ó|üŒe#·TÃ.

eT]ìï ñ<ëVü≤s¡D\T rdüTø=ì

|ü]o*<ë›eTT. x3 eT]j·TT x3 – x2

nH̊ |òüTq ãVüQ|ü<äT\qT rdüTø=+&ç.

|ü{Ï ºø£ 3.4  eT]j·TT 3.5 \qT

|ü]o*+#·+&ç.

|ü{Ïºø£ 3.4

x    –2    –1    0    1 2

y = x3    –8    –1    0    1 8

(x, y) (–2, –8) (–1, –1) (0, 0) (1, 1) (2, 8)
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|ü{Ïºø£ 3.5

x    –2    –1    0    1 2

y = x3 – x2    –12    –2    0    0 4

(x, y) (–2, –12) (–1, –2) (0, 0) (1, 0) (2, 4)

  y = x3 y = x3 – x2

y = x3  πsU≤∫Á‘·eTT |ü]o*ùdÔ, Ç~ x-nøå±ìï π̌ø ˇø£ _+<äTe⁄ e<ä› K+&ç+∫+~.  eT]j·TT Bì

x`ìs¡÷|üø£eTT ªdüTqïμ n+<äT#˚ á ãVüQ|ü~øÏ π̌ø ˇø£ X¯Sq´eTT e∫Ãq~.  Ç<˚ $<Ûä+>± y = x3 – x  πsU≤

∫Á‘êìï |ü]o*ùdÔ, á eÁø£+  x- nøå±ìï ¬s+&ÉT _+<äTe⁄\ e<ä› K+&çùdÔ yê{Ï  x-ìs¡÷|üø±\T 0 eT]j·TT 1
nsTTq$.  n+<äT#˚ á dü+<äs¡“¤+˝À |òüTqãVüQ|ü~øÏ ¬s+&ÉT X¯SHê´\T sêe&É+ »]–+~.

ô|’q #·÷|æq ñ<ëVü≤s¡D\qT eTqeTT |ü]o*ùdÔ ˇø£ |òüTqãVüQ|ü~øÏ >∑]wü̃eTT>± eT÷&ÉT X¯SHê´\T
e∫Ãq$.  Bì qT+&ç eTqeTT @<Ó’q eT÷&Ée |ü]e÷D ãVüQ|ü~øÏ >∑]wü̃+>± eT÷&ÉT X¯SHê´\T ñ+{≤j·Tì

#Ó|üŒe#·TÃqT.

          Á|üj·T‹ï+#·+&ç.

πsU≤∫Á‘ê\T ^j·T≈£î+&ÜH˚ ~>∑Te |òüTqãVüQ|ü<äT\≈£î X¯SHê´\qT ø£qT>=q+&ç

(i) – x3 (ii) x2 – x3                     (iii) x3 – 5x2 + 6x.
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>∑eTìø£ :  n e |ü]e÷DeTT ø£*–q ̌ ø£ ãVüQ|ü~  p(x) jÓTTø£ÿ πsU≤∫Á‘·eTT nq>± y = p(x) nH˚~   x-nø£å+

qT >∑]wü̃+>±  n _+<äTe⁄\ e<ä› K+&çdüTÔ+<äì #Ó|üŒe#·TÃ.  n+<äT#˚ n e |ü]e÷D+ >∑\ ̌ ø£ ãVüQ|ü~ p(x)
q≈£î >∑]wü̃+>± ªnμ X¯SHê´\T+{≤sTT.

ñ<ëVü≤s¡D-1.  ÁøÏ+~ |ü≥eTT\˝À Çe«ã&çq πsU≤∫Á‘ê\qT >∑eTì+#·+&ç.  Á|ü‹ πsU≤∫Á‘·+  y = p(x)  q+<äT

p(x) nH˚~ ̌ ø£ ãVüQ|ü~.  Á|ü‹dü+<äs¡“¤eTT˝Àq÷ x yê´|æÔ‘√ ≈£L&çq ãVüQ|ü~ p(x) q≈£î X¯SHê´\T dü+K´qT

ø£qT>=q+&ç.

kÕ<Ûäq : ô|’q #·÷|æq |ü{≤\˝À  x  yê´|æÔ‘√ ≈£L&çq πsU≤∫Á‘ê\î

(i) πsU≤∫Á‘·+  x-nø£å+qT ˇø£ _+<äTe⁄qT K+&ç+∫+~.  ø±e⁄q X¯SHê´\ dü+K´ 1

(ii) πsU≤∫Á‘·+ x-nø£å+qT ¬s+&ÉT _+<äTe⁄\ e<ä› K+&ç+∫+~.  ø±e⁄q X¯SHê´\ dü+K´ 2

(iii) X¯SHê´\ dü+K´ 3. (@$<Ûä+>± ?)

(iv) X¯SHê´\ dü+K´ 1. (@$<Ûä+>± ?)

(v) X¯SHê´\ dü+K´ 1. (@$<Ûä+>± ?)

(vi) X¯SHê´\ dü+K´ 4. (@$<Ûä+>± ?)

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

(i) (ii) (iii)

(iv) (v) (vi)
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ñ<ëVü≤s¡D-2.  ÁøÏ+~ ãVüQ|ü<äT\≈£î X¯SHê´\ dü+K´qT ø£qT>=q+&ç eT]j·TT yê{Ï $\Te\qT ‘Ó\|ü+&ç.

(i) p(x) = 2x + 1 (ii) q(y) = y2 – 1 (iii) r(z) = z3

kÕ<Ûäq : ãVüQ|ü<äT\ πsU≤∫Á‘ê\T ^j·T≈£î+&ÜH˚ eTq+ X¯SHê´\qT ø£qT>=+<ëeTT.

(i) p(x) = 2x + 1 nH˚~ ˇø£ πsFj·T ãVüQ|ü~ ø±e⁄q BìøÏ π̌ø ˇø£ X¯Sq´+ e⁄+≥T+~.

  p(x) = 0 rdüTø=+&ç.

n+fÒ,  2x + 1= 0

ø±e⁄q  x = 
1

2
−

 n>∑TqT.

n+<äT#˚ Ç∫Ãq ãVüQ|ü~ jÓTTø£ÿ X¯Sq´+ 
1

2
−

.

(ii) q(y) = y2 – 1 nH˚~ ˇø£ es¡ZãVüQ|ü~.

 ø±e⁄q BìøÏ >∑]wü̃+>± ¬s+&ÉT X¯SHê´\T ñ+{≤sTT.

q(y) = 0 nqTø√+&ç

⇒ y2 – 1 = 0

⇒  (y + 1) (y – 1) = 0

⇒  y = –1 ˝Ò<ë  y = 1

n+<äT#˚ Ç∫Ãq ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T  –1 eT]j·TT 1 nsTTq$.

(iii)  r(z) = z3  nH˚~ ˇø£ |òüTq ãVüQ|ü~ ø±e⁄q BìøÏ >∑]wü̃+>± eT÷&ÉT X¯SHê´\T+{≤sTT.

   r(z) = 0 nqTø=q+&ç

⇒ z3 = 0

   n+<äT#˚, Ç∫Ãq ãVüQ|ü~ jÓTTø£ÿ X¯Sq´eTT ªdüTqïμ nsTTq~.
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               nuÛ≤´dü+ – 3.2 – 3.2 – 3.2 – 3.2 – 3.2

1. ø=ìï ãVüQ|ü<äT\T p(x) jÓTTø£ÿ πsU≤ ∫Á‘ê\T  y = p(x)  jÓTTø£ÿ |ü{≤\T ~>∑Te Çe«ã&çq$.   p(x)
jÓTTø£ÿ X¯SHê´\ dü+K´qT |ü{≤\T |ü]o*+∫ ‘Ó\|ü+&ç.

  2. øÏ+~ ãVüQ|ü<äT\ X¯SHê´\qT ø£qT>=q+&ç.

(i)  p(x) = 3x (ii)  p(x) = x2 + 5x + 6

(iii) p(x) = (x+2) (x+3) (iv) p(x) = x4 – 16

  3. øÏ+~ ãVüQ|ü<äT\≈£î ‘·–q πsU≤∫Á‘ê\qT ̂ ∫, X¯SHê´\qT ø£qT>=q+&ç.  |òü*‘ê\qT düeT]ú+#·+&ç.

(i) p(x) = x2 – x – 12 (ii) p(x) = x2 – 6x + 9

(iii) p(x) = x2 – 4x + 5 (iv) p(x) = x2 + 3x – 4

(v) p(x) = x2 – 1

  4. p(x) = 4x2 + 3x –1 nH˚ ãVüQ|ü~øÏ  
1
4  eT]j·TT –1 nH˚$ X¯SHê´\T @$<Ûä+>± n>∑TH√

‘Ó\|ü+&ç.
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X' X
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O OO
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Y

Y'
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Y
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O OO

(i) (ii) (iii)

(iv) (v) (vi)
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3.5  3.5  3.5  3.5  3.5  ˇø£ ãVüQ|ü~ >∑TDø±\≈£î, X¯SHê´\≈£î eT<Ûä́ dü+ã+<ÛäeTT

ax + b  nH̊ πsFj·T ãVüQ|ü~ jÓTTø£ÿ X̄Sq´eTT – 
b
a  nì MTs¡T Ç~ es¡≈£î ‘Ó\TdüT≈£îHêïs¡T.  Ç|ü&ÉT

eTqeTT es¡ZãVüQ|ü~ jÓTTø£ÿ >∑TDø±\≈£î, X¯SHê´\≈£î >∑\ dü+ã+<Ûëìï sêã≥º&ÜìøÏ Á|üj·T‹ï<ë›eTT.  Bì

ø=s¡≈£î ˇø£ es¡ZãVüQ|ü~ p(x) = 2x2 – 8x + 6 qT rdüTø=+<ëeTT.

es¡Z ãVüQ|ü<äT\ eT<Ûä́  |ü<ëìï $&ÉBj·TT≥ <ë«sê ø±s¡D≤+ø£ $uÛÑ»q #˚j·T&ÉeTT eTq+ 9 e
‘·s¡>∑‹˝À H˚s¡TÃ≈£îHêïeTT.  n+<äT#˚ Çe«ã&çq es¡ZãVüQ|ü~˝À eT<Ûä́ |ü<äeTT ‘–8x’ qT ¬s+&ÉT |ü<ë\T>±

$uÛÑõ<ë›eTT.  M{Ï \ã›+  6 × 2x2 = 12 x2 ø±yê*.

n+<äT#˚ eTqeTT 2x2 – 8x + 6 = 2x2 – 6x – 2x + 6 = 2x(x – 3) – 2(x – 3)

= (2x – 2) (x – 3) = 2(x – 1) (x – 3)

p(x) = 2x2 – 8x + 6 X¯Sq´eTT ø±yê\+fÒ x – 1 = 0 ̋ Ò<ë  x – 3 = 0 ø±yê*.  n+fÒ x = 1 ̋ Ò<ë

x = 3 n>∑TqT.  n+<äT#˚  2x2 – 8x + 6 jÓTTø£ÿ X¯SHê´\T 1 eT]j·TT 3 nsTTq$.  Ç|ü&ÉT eTqeTT á

X¯SHê´\≈£î, es¡ZãVüQ|ü~ jÓTTø£ÿ >∑TDø±\≈£î m≥Te+{Ï dü+ã+<ÛäeTT ø£*– e⁄qï<√ |ü]o*<ë›eTT.  Ç#·Ã≥

x2 jÓTTø£ÿ >∑TDø£eTT 2,  x >∑TDø£eTT –8 eT]j·TT dæús¡|ü<äeTT 6 n+fÒ  x0 jÓTTø£ÿ >∑TDø£eTT nqïe÷≥

(nq>± 6x0 = 6)

Ç#·Ã≥ ãVüQ|ü~ X¯SHê´\ yÓTT‘·ÔeTT = 1 + 3 = 4 = 
( 8)
2

− −
= 

−(x jÓTTø£ÿ >∑TDø£eTT)

x2
 jÓTTø£ÿ >∑TDø£eTT

ãVüQ|ü~ X¯SHê´\ \ã›eTT = 1 × 3 = 3 = 
6
2 = 

dæús¡|ü<äeTT

x2
 jÓTTø£ÿ >∑TDø£eTT

eTq+ Ç|ü&ÉT eTs=ø£ es¡ZãVüQ|ü~ì rdüTø=ì |ü]o*<ë›eTT.

p(x) = 3x2 + 5x – 2.
eT<Ûä́ |ü<äeTTqT $&ÉBdæ sêj·T>±, eTq≈£î

3x2 + 5x – 2 = 3x2 + 6x – x – 2 = 3x(x + 2) – 1(x + 2)
= (3x – 1) (x + 2)

3x2 + 5x – 2 X¯Sq´eTT ø±yê\+fÒ 3x – 1 = 0 ˝Ò<ë x + 2 = 0 ø±yê*

n+fÒ  x = 
1
3  ˝Ò<ë x = –2 n>∑TqT.

n+<äT#˚  3x2 + 5x – 2 jÓTTø£ÿ X¯SHê´\T 
1
3  eT]j·TT –2

M{Ï qT+&ç eTqeTT ~>∑Te dü+ã+<ÛäeTT #·÷&Ée#·TÃ.

X̄SHê´\ yÓTT‘·ÔeTT= 
1
3  + (-2) = 

5
3
−

 = 
−(x jÓTTø£ÿ >∑TDø£eTT)

x2
 jÓTTø£ÿ >∑TDø£eTT

X̄SHê´\ yÓTT‘·ÔeTT= 
1
3  × (-2) = 

2
3
−

 =  
dæús¡|ü<äeTT

x2
 jÓTTø£ÿ >∑TDø£eTT
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               Ç$ #˚j·T+&ç

~>∑Te Çe«ã&çq es¡Z ãVüQ|ü<äT\ jÓTTø£ÿ X̄SHê´\qT ø£qT>=q+&ç.  Ç<̊$<Ûä+>± X̄SHê´\ yÓTT‘·ÔeTT

eT]j·TT \ã›eTTqT ø£qT>=ì, ãVüQ|ü~ |ü<ë\ >∑TDø±\≈£î eT<Ûä́ q >∑\ dü+ã+<Ûëìï dü]#·÷&É+&ç.

(i)    p(x) = x2 – x – 6 (ii)   p(x) = x2 – 4x + 3

(iii)  p(x) = x2 – 4 (iv)  p(x) = x2 + 2x + 1

eTq+ kÕ<Ûës¡DeTT>±, es¡ZdüMTø£s¡DeTT p(x) = ax2 + bx + c (a ≠ 0) q≈£î X¯SHê´\T α  eT]j·TT

β  \T nsTTq#√

(x – α) eT]j·TT (x – β) \qT  p(x) jÓTTø£ÿ ø±s¡D≤+ø±\T n>∑TqT.

ø±e⁄q ax2 + bx + c = k (x – α) (x – β),  k ˇø£ dæúsê+ø£eTT

= k[x2 – (x + β) x + αβ]

= k x2 – k (α + β) x + k α β

Bìì es¡ZãVüQ|ü~˝À x2, x  >∑TDø±\T eT]j·TT dæús¡|ü<äeTT‘√ b˛\Ã>±, eTq≈£î

a = k, b = – k(α+β) eT]j·TT c = kαβ  e#·TÃqT.

BìqT+&ç α + β = 
b

a
−

,

        αβ = 
c
a   nsTTq$.

>∑eTìø£ : α  eT]j·TT β nH˚$ Á^≈£î nø£åsê\T.  M{Ïì ªÄ˝≤Œ¤μ eT]j·TT ª;{≤μ nì #·<äTe⁄‘êeTT.

Ç<̊$<Ûä+>± eTs=ø£ nø£ås¡eTT ‘γ’ qT ≈£L&Ü eTqeTT $ìjÓ÷–kÕÔeTT.  Bìì ª>±e÷μ nì #·<äTe⁄‘êeTT.

ø±e⁄q, es¡ZãVüQ|ü~ jÓTTø£ÿ X¯SHê´\ yÓTT‘·ÔeTT = α + β = 
b

a
−

 =  
−(x jÓTTø£ÿ >∑TDø£eTT)

x2
 jÓTTø£ÿ >∑TDø£eTT

es¡ZãVüQ|ü~ jÓTTø£ÿ X¯SHê´\ \ã›eTT = αβ =  
c
a   =   

dæús¡|ü<äeTT

x2
 jÓTTø£ÿ >∑TDø£eTT

øÏ+~ ø=ìï ñ<ëVü≤s¡D\qT |ü]o*<ë›eTT

ñ<ëVü≤s¡D-3.  x2 + 7x + 10  nH˚ es¡ZãVüQ|ü~ jÓTTø£ÿ X¯SHê´\qT ø£qT>=ì, X¯SHê´\≈£î, ãVüQ|ü~

>∑TDø±\≈£î dü+ã+<Ûëìï dü]#·÷&É+&ç.

kÕ<Ûäq : eTq≈£î  x2 + 7x + 10 = (x + 2) (x + 5) n>∑TqT.
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ø±e⁄q,  x2 + 7x + 10 jÓTTø£ÿ $\Te X¯Sq´+ ø±yê\+fÒ

 x + 2 = 0 ˝Ò<ë x + 5 = 0 ø±yê*

n+fÒ x = –2  Ò̋<ë x = –5 n>∑TqT.

ø±e⁄q x2 + 7x + 10  jÓTTø£ÿ X¯SHê´\T  –2 eT]j·TT –5 n>∑TqT.

Ç|ü&ÉT, X¯SHê´\ yÓTT‘·ÔeTT = –2 + (–5) = – (7) = 
(7)
1

−
 = 

−(x jÓTTø£ÿ >∑TDø£eTT)

x2
 jÓTTø£ÿ >∑TDø£eTT

X¯SHê´\ \ã›eTT= –2 × (–5) = 10 = 
10
1  =  

dæús¡|ü<äeTT

x2
 jÓTTø£ÿ >∑TDø£eTT

ñ<ëVü≤s¡D-4.  x2 – 3 nH˚ ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T ø£qT>=ì, X¯SHê´\≈£î ãVüQ|ü~ >∑TDø±\≈£î eT<Ûä́ >∑\

dü+ã+<Ûëìï dü]#·÷&É+&ç.

kÕ<Ûäq : a2 – b2 = (a – b) (a + b) nH˚ düs¡«düMTø£s¡D+ >∑Ts¡TÔ≈£î ‘Ó#·TÃø√+&ç.

Bì qT|üjÓ÷–+∫

x2 – 3 = (x – 3 ) (x + 3 ) nì Áyêj·Te#·TÃ.

ø±e⁄q  x2 – 3  jÓTTø£ÿ X¯SHê´\T  x =  3   Ò̋<ë  x =  – 3 .

á $<Ûä+>±, x2 – 3 jÓTTø£ÿ X¯SHê´\T 3  eT]j·TT  – 3  ne⁄‘êsTT..

Ç|ü&ÉT, X̄SHê´\ yÓTT‘·ÔeTT= 3 + (– 3 ) = 0 = 
−(x jÓTTø£ÿ >∑TDø£eTT)

x2
 jÓTTø£ÿ >∑TDø£eTT

X¯SHê´\ \ã›eTT = ( 3 ) × (– 3 ) = – 3 =  
3

1
−

 = 
dæús¡|ü<äeTT

x2
 jÓTTø£ÿ >∑TDø£eTT

ñ<ëVü≤s¡D-5.  ˇø£ es¡Z ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T yÓTT‘·ÔeTT eT]j·TT \ã›eTT es¡Tdü>±  – 3 eT]j·TT 2
nsTTq Ä es¡Z ãVüQ|ü~ì ø£qT>=q+&ç.

kÕ<Ûäq : α eT]j·TT β\T X¯SHê´\T ø£*–q es¡ZãVüQ|ü~ ax2 + bx + c nqTø√+&ç.

α + β = – 3 = 
b

a
−

   eT]j·TT

αβ = 2 = 
c
a .

eTqeTT a = 1 rdüT≈£î+fÒ b = 3  eT]j·TT c = 2  n>∑TqT.

ø±e⁄q Ç∫Ãq ìj·Te÷ìøÏ ˝Àã&ç @s¡Œ&˚ es¡Z ãVüQ|ü~  x2 + 3x + 2 ne⁄‘·T+~.
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Ç<˚$<Ûä+>±, 'a' qT @ yêdüÔe dü+K´‘√HÓ’Hê dü÷∫+#·e#·TÃ.  Bìì k nH˚ yêdüÔe dü+K´>± rdüT≈£î+fÒ

3b
k

−
= −  ˝Ò<ë b = 3k  eT]j·TT 2c

k
=  ˝Ò<ë c = 2k n>∑TqT.  á $\Te\qT Á|ü‹πøå|æùdÔ eTq≈£î  kx2 +

3kx + 2k nH˚ ãVüQ|ü~ edüTÔ+~.

ñ<ëVü≤s¡D-6.  ˇø£ es¡Z ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T es¡Tdü>±  2 eT]j·TT 
1

3
−

  nsTTq#√ Ä ãVüQ|ü~ì

ø£qT>=q+&ç.

kÕ<Ûäq :  α , β \T X¯SHê´\T>± ø£*–q es¡ZãVüQ|ü~

ax2 + bx + c, a ≠ 0 nqTø√+&ç.

Ç#·Ã≥ α = 2, β = 
1

3
−

X̄SHê´\yÓTT‘·Ô+ = (α + β) = 2 + 
1

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 

5
3

X¯SHê´\\ã›+ = (αβ) = 2 
1

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 

2
3
−

ø±e⁄q, es¡Z ãVüQ|ü~ ax2 + bx + c ì

 k[x2 – (α + β)x + α β],   k ˇø£dæús¡|ü<äeTT >± ÁyêùdÔ

= k[x2 – 
5
3 x – 

2
3 ] n>∑TqT.

yêdüÔe dü+K´ ªkμ ≈£î $$<Ûä $\Te\qT Çe«e#·TÃqT.

k = 3 nsTTq#√ es¡Z ãVüQ|ü~  3x2 – 5x – 2 ne⁄‘·T+~.

          Á|üj·T‹ï+#·+&ç

(i) −2  eT]j·TT 
1
3  X¯SHê´\T ø£*–q es¡ZãVüQ|ü~ì ø£qT>=q+&ç.

(ii) X¯SHê´\ yÓTT‘·Ô+  
3

2
−

 eT]j·TT \ã›+ −1 ø£*–q es¡ZãVüQ|ü~ì ‘Ó\|ü+&ç.
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3.6  3.6  3.6  3.6  3.6  |òüTq ãVüQ|ü<äT\T

eTqeTT Ç|ü&ÉT |òüTq ãVüQ|ü<äT\qT |ü]o<ë›eTT.  |òüTqãVüQ|ü<äT\ X¯SHê´\≈£î, |ü<ë\ >∑TDø±\≈£î

@yÓTÆHê dü+ã+<Ûä+ ø£*– e⁄qï<˚yÓ÷ #·÷<ë›+.

p(x) = 2x3 – 5x2 – 14x + 8 nH˚ ãVüQ|ü~ì rdüTø=+&ç.

x = 4, – 2, 
1
2 , $\Te\ e<ä›  p(x) = 0  nsTTq<äì #·÷&Ée#·TÃ.

p(x) ̌ ø£ |òüTq ãVüQ|ü~ nsTTq+<äTq, Bì jÓTTø£ÿ X¯SHê´\T >∑]wü̃+>± eT÷&ÉT ñ+{≤j·Tì eTq≈£î

‘Ó\TdüT.  n+<äT#˚  2x3 – 5x2 – 14x + 8 jÓTTø£ÿ X¯SHê´\T 4, – 2 eT]j·TT 
1
2  n>∑TqT.

X̄SHê´\ yÓTT‘·ÔeTT= 4 + (–2) +  
1
2 = 

5
2 = 

( 5)
2

− −
 = 

−(x2
 jÓTTø£ÿ >∑TDø£eTT)

x3
 jÓTTø£ÿ >∑TDø£eTT

X¯SHê´\ \ã›eTT = 4 × (–2) × 
1
2  = – 4 = 

8
2
−

 = 
−(dæús¡|ü<äeTT)

  x3
 >∑TDø£eTT

M{Ï‘√ u≤≥T, Ç#·Ã≥ eTs=ø£ Á|ü‘̊´ø£ dü+ã+<ÛäeTT ø£*– e⁄qï~. ãVüQ|ü~ jÓTTø£ÿ X̄SHê´\qT  ¬s+&̊dæ

#=|üq rdüTø=ì yê{Ï \u≤›\ yÓTT‘·Ô+qT |ü]o*ùdÔ eTq≈£î á dü+ã+<ÛäeTT ‘Ó\TdüTÔ+~.

n+fÒ
1 1{4 ( 2)} ( 2) 4
2 2

⎧ ⎫ ⎧ ⎫⎪ ⎪ ⎪ ⎪⎪ ⎪ ⎪ ⎪× − + − × + ×⎨ ⎬ ⎨ ⎬⎪ ⎪ ⎪ ⎪⎪ ⎪ ⎪ ⎪⎩ ⎭ ⎩ ⎭

= – 8 – 1 + 2 = – 7 = 
14
2

−
 = 

x jÓTTø£ÿ >∑TDø£eTT

x3
 jÓTTø£ÿ >∑TDø£eTT

Bìì ã{Ïº  ax3 + bx2 + cx + d  jÓTTø£ÿ X¯SHê´\T α, β,γ  nsTTq|ü&ÉT

α + β + γ = 
b

a
−

,

αβ + βγ + γα = 
c
a ,

α β γ = 
d

a
−

.

, ,α β γ  \T |òüTqãVüQ|ü~ 3 2ax bx cx d+ + +  jÓTTø£ÿ X̄SHê´\T.  Ç$

ãVüQ|ü~ |ü<ë\ >∑TDø± …̋’q a, b, c \‘√ m≥Te+{Ï dü+ã+<Ûä+ ø£*–

e⁄qïy√ |ü]o*<ë›eTT. , ,α β γ  \T X¯SHê´˝…’q+<äTq, ãVüQ|ü~ì

( ) ( ) ( )x x x− α −β − γ

3 2 ( ) ( )x x x= − γ + β + α + αβ + βγ + αγ − αβγ

Bìì ãVüQ|ü~‘√ b˛˝≤Ã\+fÒ, Bìì 'a' ‘√ >∑TDÏ+#ê*.

n|ü&ÉT

3 2 ( ) ( )ax x a xa a− γ + β + α + αβ + βγ + αγ − αβγ   ˝Ò<ë

  ( ), ( ),b a c a d a= − γ + β + α = αβ + βγ + αγ = − αβγ  n>∑TqT.
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  Ç$ #˚j·T+&ç

    α, β eT]j·TT γ  nH˚$ ̌ ø£ |òüTq ãVüQ|ü~ jÓTTø£ÿ X¯SHê´ …̋’‘˚ ‘·–q $\Te\T ø£qT>=ì |ü{Ïºø£̋ À

|üP]+#·+&ç.

 e.dü+K´   |òüTqãVüQ|ü~ α + β + γ αβ + βα + γα α β γ

   1   x3 + 3x2 – x – 2

   2   4x3 + 8x2 – 6x – 2

   3   x3 + 4x2 – 5x – 2

   4   x3 + 5x2 + 4

øÏ+~ ñ<ëVü≤s¡DqT eTqeTT |ü]o*<ë›eTT.

ñ<ëVü≤s¡D-7.  |òüTqãVüQ|ü~  p(x) = 3x3 – 5x2 – 11x – 3  jÓTTø£ÿ X¯SHê´\T 3, –1  eT]j·TT – 
1
3  n>∑Tqì

#·÷|ü+&ç. ãVüQ|ü~ >∑TDø±\≈£î X¯SHê´\≈£î eT<Ûä́ >∑\ dü+ã+<Ûëìï dü]#·÷&É+&ç.

kÕ<Ûäq : Ç∫Ãq |òüTqãVüQ|ü~  3x3 – 5x2 – 11x – 3 ì ax3 + bx2 + cx + d ‘√ dü]b˛*Ãq

a = 3, b = – 5, c = – 11, d = – 3 n>∑TqT.  Bì qT+&ç

p(3) = 3 × 33 – (5 × 32) – (11 × 3) – 3 = 81 – 45 – 33 – 3 = 0,

p(–1) = 3 × (–1)3 – 5 × (–1)2 – 11 × (–1) – 3 = – 3 – 5 + 11 – 3 = 0,

3 21 1 1 13 5 11 3
3 3 3 3

p
⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜− = × − − × − − × − −⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ,

1 5 11 2 23 0
9 9 3 3 3

=− − + − =− + =  n>∑TqT.

ø±e⁄q  3x3 – 5x2 – 11x – 3 jÓTTø£ÿ X¯SHê´\T 3, –1 eT]j·TT 
1
3

−  nì #·÷|ü&ÉyÓTÆq~.

Ç|ü&ÉT  α = 3, β = –1  eT]j·TT  γ = 
1
3

−  rdüTø=+fÒ

α + β + γ = 3 + (–1) + 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠ = 2 
1
3

−  = 
5
3 = 

( 5)
3

− −
= 

b
a
−

,

αβ + βγ + γα = 3 × (–1) + (–1) × 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠  + 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠  × 3 = – 3 + 
1
3  – 1 = 

11
3

−
=

c
a ,

α β γ = 3 × (–1) × 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠ = + 1 =  
( 3)
3

− −
 = 

d
a
−

.
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                    nuÛ≤´dü+ – 3.3 – 3.3 – 3.3 – 3.3 – 3.3

1. øÏ+~ es¡ZãVüQ|ü<äT\≈£î X¯SHê´\qT ø£qT>=ì ãVüQ|ü~ >∑TDø±\≈£î, X¯SHê´\≈£î >∑\ dü+ã+<Ûëìï

dü]#·÷&É+&ç.

(i) x2 – 2x – 8 (ii) 4s2 – 4s + 1 (iii) 6x2 – 3 – 7x

(iv) 4u2 + 8u (v) t2 – 15 (vi) 3x2 – x – 4

2. ˇø£ es¡Z ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\ yÓTT‘·ÔeTT eT]j·TT \u≤›\T es¡Tdü>± Çe«ã&çq$.  Á|ü‹

dü+<äs¡“¤+˝Àq÷ Äj·÷ es¡ZãVüQ|ü<äT\qT ø£qT>=q+&ç.

(i) 
1
4 , – 1 (ii) 

12,
3 (iii) 0,  5

(iv) 1, 1 (v) – 
1
4 , 

1
4 (vi) 4, 1

3. ˇø£ es¡Z ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T α, β \T ~>∑Te Çe«ã&çq$.  Á|ü‹ dü+<äs¡“¤+˝Àq÷ Äj·÷

ãVüQ|ü<äT\qT ø£qT>=q+&ç.

(i) 2, –1 (ii) 3 , – 3 (iii) 
1
4 , – 1 (iv) 

1
2 , 

3
2

4. ˇø£ |òüTqãVüQ|ü~ x3 + 3x2 – x – 3 jÓTTø£ÿ X¯SHê´\T 1, –1 eT]j·TT 3 n>∑Tqì dü]#·÷&É+&ç.

Ç<˚$<Ûä+>± ãVüQ|ü~ >∑TDø±\≈£î, X¯SHê´\≈£î eT<Ûä́ >∑\ dü+ã+<Ûëìï dü]#·÷&É+&ç.

3.7   3.7   3.7   3.7   3.7   ãVüQ|ü<äT\ uÛ≤>∑Vü‰s¡ ìj·TeTeTT

|òüTq ãVüQ|ü<äT\≈£î >∑]wü̃+>± eT÷&ÉT X¯SHê´\T+{≤j·Tì MTs¡T ‘Ó\TdüT≈£îHêïs¡T.  eT], @<Ó’Hê

dü+<äs¡“¤+˝À ˇø£ X¯Sq´+ ÇùdÔ $T–*q X¯SHê´\qT @$<Ûä+>± ø£qT>=+{≤s¡T?  Bìø=s¡≈£î eTq+ ˇø£ |òüTq

ãVüQ|ü~ x3 + 3x2 – x – 3 ì |ü]o*<ë›eTT.

á ãVüQ|ü~ jÓTTø£ÿ X¯Sq´eTT 1 nsTTq, Bìì (x – 1) ìX‚Ùwü+>± uÛ≤–düTÔ+<äì MT≈£î ‘Ó\TdüT.

Ç∫Ãq ãVüQ|ü~ì (x – 1) #˚ uÛ≤–ùdÔ e#·TÃ uÛ≤>∑|òü\eTT x2 – 2x – 3.  Bì eT<Ûä́ |ü<äeTTqT $uÛÑõ+#·T≥

<ë«sê Bì jÓTTø£ÿ ø±s¡D≤+ø±\T ø£qT>=qe#·TÃqT.  ‘·<ë«sê (x + 1) eT]j·TT (x – 3) ø±s¡D≤+ø±\T

ne⁄‘êsTT.  n+<äT#˚

x3 + 3x2 – x – 3 = (x – 1) (x2 – 2x – 3)

= (x – 1) (x + 1) (x – 3)

á $<Ûä+>± |òüTqãVüQ|ü~ jÓTTø£ÿ eT÷&ÉT X¯SHê´\T 1, – 1 eT]j·TT 3 n>∑TqT.

ˇø£ ãVüQ|ü~ì eTs=ø£ ãVüQ|ü~#˚ uÛ≤–+#˚ $<ÛëqeTT ̌ ø£kÕ] ‘Ó\TdüT≈£î+<ëeTT.  Bì k˛bÕHê\T

Áyêùd Áø£eT+ ‘Ó\TdüTø=H˚+<äT≈£î ˇø£ ñ<ëVü≤s¡DqT |ü]o*<ë›eTT.
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ñ<ëVü≤s¡D-8.  2x2 + 3x + 1 qT  x + 2 #˚ uÛ≤–+#·+&ç.

kÕ<Ûäq : uÛ≤>∑Vü‰s¡+˝À X‚wüeTT düTqï e∫Ãqq÷ ̋ Ò<ë X‚wüeTT jÓTTø£ÿ |ü]e÷DeTT,

$uÛ≤»ø£eTT jÓTTø£ÿ |ü]e÷DeTT ø£Hêï ‘·≈£îÿe nsTTq|ü&ÉT uÛ≤>∑Vü‰s¡eTT

|üPs¡ÔsTTq≥T¢>± uÛ≤$kÕÔeTì >∑T]Ô+#·+&ç.

Ç#·Ã≥, uÛ≤>∑Vü‰s¡eTT˝À uÛ≤>∑|òü\eTT 2x – 1 eT]j·TT X‚wüeTT  3 nsTTq~.  Ç<˚

$<Ûä+>± uÛ≤>∑Vü‰s¡ìj·Te÷ìï dü]#·÷ùdÔ

(2x – 1) (x + 2) + 3 = 2x2 + 3x – 2 + 3 = 2x2 + 3x + 1

n+fÒ 2x2 + 3x + 1 = (x + 2) (2x – 1) + 3

ø±e⁄q, $uÛ≤»´eTT = $uÛ≤»´eTT × uÛ≤>∑|òü\eTT + X‚wüeTT nsTTq~.

Ç<̊$<ÛëHêìï eTqeTT ø=qkÕ–+∫ ̌ ø£ ãVüQ|ü~ì es¡ZãVüQ|ü~#̊ uÛ≤–+#·T≥qT

|ü]o*<ë›eTT.

ñ<ëVü≤s¡D-9.  3x3 + x2 + 2x + 5 qT 1 + 2x + x2 #̊

uÛ≤–+#·+&ç.
kÕ<Ûäq : yÓTT<ä≥>± eTq+ $uÛ≤»´+ eT]j·TT $uÛ≤»ø±\qT

|ü<ë\ |ü]e÷D≤\ ø£qT>∑TD+>± nes√Vü≤D≤ Áø£eT+˝À neTs¡TÃ

ø=ì ãVüQ|ü<äT\qT ÁbÕe÷DÏø£ s¡÷|ü+˝À sêdüTø√yê*.  Ç∫Ãq

ñ<ëVü≤s¡D˝À $uÛ≤»´eTT ÁbÕe÷DÏø£ s¡÷|ü+˝ÀH˚ e⁄+~.

$uÛ≤»ø±ìï ≈£L&Ü ÁbÕe÷DÏø£ s¡÷|ü+ x2 + 2x + 1 >± sêj·T

e#·TÃqT.

k˛bÕq+ 1 : uÛ≤>∑|òü\+˝À yÓTT<ä{Ï |ü<ëìï bı+<ä&ÜìøÏ,

$uÛ≤»´+˝À >∑]wü̃ |ü]e÷D |ü<ëìï, (nq>± 3x3)  $uÛ≤»ø£+˝À

>∑]wü̃ |ü]e÷D |ü<äeTT (nq>± x2)‘√ uÛ≤–+#ê*.  Ç~ 3x ne⁄‘·T+~.  á Áø£eT+˝À uÛ≤>∑Vü‰s¡+ ø=qkÕ–ùdÔ

X‚wü+ – 5x2 – x + 5 edüTÔ+~.

k˛bÕq+ 2 : Ç|ü&ÉT,  uÛ≤>∑|òü\eTT˝À ¬s+&Ée |ü<ëìï bı+<ä&ÜìøÏ, ø=‘·Ô $uÛ≤»´+˝À >∑]wü̃ |ü]e÷D |ü<äeTT

(nq>± 5x2) qT $uÛ≤»ø£+˝À >∑]wü̃ |ü]e÷D|ü<äeTT  (nq>± x2) #˚ uÛ≤–ùdÔ  – 5 edüTÔ+~.  á Áø£eT+˝À

‹]– uÛ≤>∑Vü‰s¡eTT – 5x2 – x + 5 ‘√ ø=qkÕ–+#ê*.

k˛bÕq+ 3 :  $T–*q X‚wüeTT 9x + 10. Bì jÓTTø£ÿ |ü]e÷DeTT ‹]– $uÛ≤»ø£eTT  x2 + 2x + 1 jÓTTø£ÿ

|ü]e÷DeTT ø£Hêï ‘·≈£îÿe.  n+<äT#˚ ìj·TeTeTT Á|üø±s¡+ uÛ≤>∑Vü‰sêìï ø=qkÕ–+#·̋ ÒeTT.

 n+<äT#˚ uÛ≤>∑|òü\eTT 3x – 5 eT]j·TT X‚wüeTT  9x + 10 nsTTq~.

 Ç˝≤π> (x2 + 2x + 1) × (3x – 5) + (9x + 10) = (3x 3   + 6x 2 + 3x – 5x 2  – 10x – 5 + 9x + 10)

= 3x 3   + x2 + 2x + 5

n+fÒ $uÛ≤»´+ = $uÛ≤»ø£+ × uÛ≤>∑|òü\+ + X‚wü+ nsTTq~.

2

2

2 1

2 2 3 1

2 4
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3

x

x x x

x x

x
x

−
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+
− −
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3 5
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Bì qT+&ç eTq+ uÛ≤>∑Vü‰s¡ ìj·Te÷ìï øÏ+~ $<Ûä+>± kÕ<Ûës¡D°ø£]+#·e#·TÃ.

 p(x) eT]j·TT g(x) nH̊$ ¬s+&ÉT ãVüQ|ü<äT\T,   g(x) ≠ 0 nsTTq|ü⁄&ÉT eTq+ eT] ¬s+&ÉT ãVüQ|ü<äT\T

q(x) eT]j·TT r(x) \qT bı+<ë\+fÒ

p(x) = g(x) × q(x) + r(x) >± Áyêj·Te#·TÃ.

Ç+<äT˝À r(x) = 0 Ò̋<ë r(x) |ü]e÷D+ <  g(x)  jÓTTø£ÿ |ü]e÷D+  á |òü*‘êìï ãVüQ|ü<äT\

uÛ≤>∑Vü‰s¡ ìj·TeT+>± ù|s=ÿ+{≤eTT.

Ç|ü&ÉT, ô|’q ù|s=ÿqï #·s¡Ã<ë«sê øÏ+~ |òü*‘ê\qT sêã≥ºe#·TÃqT.

(i) q(x)  nH˚~ ˇø£ πsFj·T ãVüQ|ü~ nsTTq r(x) = r ˇø£ dæúsê+ø£+.

(ii) q(x) jÓTTø£ÿ |ü]e÷D+ 1 nsTTq p(x) jÓTTø£ÿ |ü]e÷D+ = 1 + g(x) jÓTTø£ÿ

|ü]e÷D+ n>∑TqT.

(iii) p(x) qT (x – a) #˚ uÛ≤–ùdÔ e#˚Ã X‚wü+  p(a) n>∑TqT.

(iv) r = 0 nsTT‘˚ p(x) qT q(x) K∫Ã‘·+>± uÛ≤–düTÔ+<äì Ò̋<ë q(x) nH˚~  p(x) jÓTTø£ÿ

ø±s¡D≤+ø£+ n>∑Tqì #Ó|üŒe#·TÃ.

á uÛ≤>∑Vü‰s¡ìj·Te÷ìï eTq+ ÁøÏ+~ ñ<ëVü≤s¡D\˝À |ü]o*+#·e#·TÃqT.

ñ<ëVü≤s¡D-10.  3x2 – x3 – 3x + 5 qT x – 1 – x2 #˚ uÛ≤–+∫, uÛ≤>∑Vü‰s¡ ìj·Te÷ìï dü]#·÷&É+&ç.

kÕ<Ûäq : Ç∫Ãq ãVüQ|ü<äT\T ÁbÕe÷DÏø£ s¡÷|ü+˝À Ò̋eì
>∑T]Ô+#·+&ç.  uÛ≤>∑Vü‰s¡+ ÁbÕs¡+_Û+#·&ÜìøÏ eTT+<äT>± $uÛ≤»´+
eT]j·TT $uÛ≤»ø±\qT |ü]e÷D≤\ Á|üø±s¡+ nes√Vü≤D≤

Áø£eT+˝À sêj·÷*.

ø±e⁄q, $uÛ≤»´+ = – x3 + 3x2 – 3x + 5 eT]j·TT

$uÛ≤»ø£+ = – x2 + x – 1 n>∑TqT.

uÛ≤>∑Vü‰s¡ Á|üÁøÏj·T ≈£î&çyÓ’|ü⁄q #·÷|üã&çq~.

á Áø £eT+˝À X‚w ü+ jÓTTø £ ÿ | ü]e÷D+ $uÛ≤»ø£+

(–x2 + x – 1) jÓTTø£ÿ |ü]e÷D+ ø£Hêï ‘·≈£îÿe nsTTq+<äTq

uÛ≤>∑Vü‰s¡+ Ä|æẙkÕÔ+.

n+<äT#˚, uÛ≤>∑|òü\+ = x – 2, X‚wü+ = 3.

Ç|ü&ÉT,
$uÛ≤»´+ = $uÛ≤»ø£+ ×  uÛ≤>∑|òü\+ + X‚wü+

= (–x2 + x – 1) (x – 2) + 3
= – x3 + x2 – x + 2x2 – 2x + 2 + 3
= – x3   +  3x2  – 3x + 5

á $<Ûä+>±, uÛ≤>∑Vü‰s¡ìj·TeT+ dü]#·÷&É&ÉyÓTÆq~.

2 3 2

3 2

2

2

2

1 3 3 5

2 2 5
2 2 2

3

x

x x x x x

x x x

x x
x x

−

− + − − + − +

− + −

+ − +

− +

− +

− + −
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ñ<ëVü≤s¡D-11.  2x4 – 3x3 – 3x2 + 6x – 2 nqTãVüQ|ü~øÏ  2  eT]j·TT – 2  ¬s+&ÉT X¯SHê´ …̋’q $T–*q

nìï X¯SHê´\qT ø£qT>=q+&ç.

kÕ<Ûäq: 2  eT]j·TT – 2  nH˚~ Çe«ã&çq ãVüQ|ü~øÏ ¬s+&ÉT X¯SHê´\T ø±e⁄q, á ãVüQ|ü~ì

  (x – 2 ) (x + 2 ) = x2 – 2 #˚ uÛ≤–+#·e#·TÃ.

uÛ≤>∑|òü\+˝À yÓTT<ä{Ï |ü<äeTT 
4

2
2

2 2x x
x

=

uÛ≤>∑|òü\+˝À ¬s+&Ée |ü<äeTT 
3

2

3 3x x
x

−
=−

uÛ≤>∑|òü\+˝À eT÷&Ée |ü<äeTT 
2

2 1x
x

=

ø±e⁄q, 2x4 – 3x3 – 3x2 + 6x – 2 = (x2 – 2) (2x2 – 3x + 1).

Ç|ü&ÉT  2x2 – 3x + 1 –3x ˝À eT<Ûä́ |ü<äeTT  –3x qT $uÛÑõ+∫ ø±s¡D≤+ø±\T>± sêùdÔ (2x – 1)

(x – 1) e#·TÃqT.  ø±e⁄q $T–*q ¬s+&ÉT X¯SHê´\T x = 
1
2   eT]j·TT  x = 1 n>∑TqT. á $<Ûä+>± Ç∫Ãq

ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\T 2 , – 2 , 1 eT]j·TT 
1
2

 ne⁄‘êsTT.

               nuÛ≤´dü+ – 3.4 – 3.4 – 3.4 – 3.4 – 3.4

1. øÏ+~ Çe«ã&çq ãVüQ|ü<äT\˝À  p(x) ãVüQ|ü~ì  g(x) ãVüQ|ü~#˚ uÛ≤–+∫ uÛ≤>∑|òü̋ ≤ìï, X‚cÕìï

ø£qT>=q+&ç.

(i) p(x) = x3 – 3x2 + 5x – 3, g(x) = x2 – 2

(ii) p(x) = x4 – 3x2 + 4x + 5, g(x) = x2 + 1 – x

(iii) p(x) = x4 – 5x + 6, g(x) = 2 – x2

2

2 4 3 2

4 2

3 2

3

2

2

2 3 1

2 2 3 3 6 2

2 4

3 6 2
3 6

2
2
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x x
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2. øÏ+~ ãVüQ|ü<äT\˝À ¬s+&Ée ãVüQ|ü~ì, yÓTT<ä{Ï ãVüQ|ü~#˚ uÛ≤–+∫ Á|ü‹ dü+<äs¡“¤+˝À yÓTT<ä{Ï

ãVüQ|ü~ ø±s¡D≤+ø£+ n>∑TH√, ø±<√ dü]#·÷&É+&ç.

(i) t2 – 3, 2t4 + 3t3 – 2t2 – 9t – 12

(ii) x2 + 3x + 1, 3x4 + 5x3 – 7x2 + 2x + 2

(iii) x3 – 3x + 1, x5 – 4x3 + x2 + 3x + 1

3. 3x4 + 6x3 – 2x2 – 10x – 5 nqT ãVüQ|ü~øÏ ¬s+&ÉT X¯SHê´\T 
5
3

  eT]j·TT
5
3

−   nsTTq

$T–*q ¬s+&ÉT X¯SHê´\qT ø£qT>=q+&ç.

4. x3 – 3x2 + x + 2  nqT ãVüQ|ü~ì  g(x) nH˚ ãVüQ|ü~#˚ uÛ≤–ùdÔ uÛ≤>∑|òü\eTT   x – 2  eT]j·TT

X‚wüeTT – 2x + 4 nsTTq  g(x) qT ø£qT>=q+&ç.

5. uÛ≤>∑Vü‰s¡ ìj·TeTeTT eT]j·TT ~>∑Te Çe«ã&çq ìj·Te÷\qT ‘·è|æÔ|ü]#˚ $<Ûä+>±  p(x), g(x), q(x)
eT]j·TT r(x) ãVüQ|ü<äT\≈£î ‘·–q ñ<ëVü≤s¡D\qT Çe«+&ç

(i)  p(x) |ü]e÷DeTT = q(x)|ü]e÷DeTT

(ii)  q(x) |ü]e÷DeTT =  r(x) |ü]e÷DeTT

(iii)  r(x) |ü]e÷DeTT = 0

               ◊∫Ã¤ø£ nuÛ≤´düeTT

     [á nuÛ≤´düeTT |üØø£å\≈£î ìπsΔ•+#·ã&çq~ ø±<äT]

1. øÏ+~ |òüTq ãVüQ|ü<äT\≈£î Á|üø£ÿq Çe«ã&çq dü+K´\T Äj·÷ ãVüQ|ü<äT\≈£î X¯SHê´\T n>∑TH√, ̋ Ò<√
dü]#·÷&É+&ç.  Ç<˚ $<Ûä+>± ãVüQ|ü<äT\ |ü<ë\ >∑TDø±\≈£î, X¯SHê´\ø£î eT<Ûä́  >∑\ dü+ã+<Ûëìï

sêã≥º+&ç.

(i)  2x3 + x2 – 5x + 2 (
1
2 , 1, –2) (ii)  x3 + 4x2 + 5x – 2 (1, 1, 1)

2. ˇø£ |òüTq ãVüQ|ü~ jÓTTø£ÿ X¯SHê´\ yÓTT‘·ÔeTT, ¬s+&˚dæ X¯SHê´\ \u≤›\ yÓTT‘·ÔeTT eT]j·TT

X¯SHê´\\ã›eTT es¡Tdü>±  2, –7 eT]j·TT –14  nsTTq Ä ãVüQ|ü~ì ø£qT>=q+&ç.

3. x3 – 3x2 + x + 1 nqT ãVüQ|ü~ X¯SHê´\T a – b, a, a + b \T nsTTq a, b $\Te\qT

ø£qT>=q+&ç.

4. x4 – 6x3 – 26x2 + 138x – 35 jÓTTø£ÿ ¬s+&ÉT X¯SHê´\T 2 ± 3  nsTTq $T–*q ¬s+&ÉT X¯SHê´\qT

ø£qT>=q+&ç.

5. x4 – 6x3 – 16x2 + 25x + 10  nH˚ ãVüQ|ü~ì x2 – 2x + k nH˚ eTs=ø£ ãVüQ|ü~#˚ uÛ≤–+#·>±

e#·TÃ X‚wü+ x + a nsTTq ªkμ eT]j·TT ªaμ $\Te\T ø£qT>=q+&ç.
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           eTq+ @$T #·]Ã+#ê+

 á n<Ûë´j·TeTT˝À MTs¡T ÁøÏ+~ n+XÊ\qT >∑÷]Ã n<Ûä́ j·Tq+ #˚kÕs¡T.

1. ãVüQ|ü~ |ü]e÷D≤\T es¡Tdü>± 1, 2  eT]j·TT 3 ø£*–q yêìì πsFj·T, es¡Z, |òüTq uVüQ|ü<äT\T

n+{≤s¡T.

2. x #·s¡sê• eT]j·TT yêdüÔe >∑TDø±\T ø£*–q es¡Z ãVüQ|ü~ì ax2 + bx + c  nì sêkÕÔ+.

Ç+<äT˝À a, b, c \T yêdüÔe dü+K´\T eT]j·TT a ≠ 0.

3. p(x) nqT ãVüQ|ü~ X¯SHê´\T <ëì πsU≤∫Á‘·+ y = p(x), x-nø£å+qT K+&ç+#˚ _+<äTe⁄\ jÓTTø£ÿ

x`ìs¡÷|üø±\T n>∑TqT

4. es¡Z ãVüQ|ü~øÏ >∑]wü̃+>± ¬s+&ÉT X¯SHê´\T, nq>± |òüTqãVüQ|ü~øÏ >∑]wü̃+>± eT÷&ÉT X¯SHê´\T

e⁄+{≤sTT.

5. α  eT]j·TT β \T es¡Z ãVüQ|ü~ ax2 + bx + c (a ≠ 0) jÓTTø£ÿ X¯SHê´\T nsTTq#√

α + β = –
b
a , αβ = 

c
a  n>∑TqT.

6. α, β eT]j·TT γ \T |òüTqãVüQ|ü~  ax3 + bx2 + cx + d, (a ≠ 0) jÓTTø£ÿ X¯SHê´\T nsTTq#√

α + β + γ = 
b

a
−

,  αβ + βγ + γα = 
c
a ,

eT]j·TT αβγ = 
d

a
−

 n>∑TqT.

7. p(x) nH˚ ãVüQ|ü~ì eTs=ø£ X¯SH˚́ ‘·s¡ ãVüQ|ü~  g(x) #˚ uÛ≤–ùdÔ,  q(x) eT]j·TT r(x)  nH˚

ãVüQ|ü<äT\T>± e#˚Ã uÛ≤>∑Vü‰s¡ ìj·Te÷ìï eTq+ ÁøÏ+~ $<Ûä+>± ìs¡«∫+#·e#·TÃ.

p(x) = g(x). q(x) + r(x),

Ç+<äT˝À  r(x) = 0 ˝Ò<ë r(x) |ü]e÷D+ <  g(x) jÓTTø£ÿ |ü]e÷D+ n>∑TqT.


